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CT: HEWNETEIIIE{L (Computed Tomography)
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The Nobel Prize in Physiology or
Medicine 1979 was awarded jointly to
Allan M. Cormack and Godfrey N
Hounsfield

“for the development of computer

assisted tomography.”
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Structure without function is a corpse.
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SIEMENS ...
Healthineers "~

News | Press Releases

fi—L > About Acrorad

For Immediate Release Contact marketingcommunications@us.medical.canon a

A

About Acrorad
September 9, 2021 - s . w
Canon Inc. to make Redlen Technologies a wholly owned subsidiary e Campany Vipradt e e
TOKYO, Japan, September 9, 2021 — Canon Inc. ( “Canon” ; Headquarters: Tokyo, Japan;
Chairman and CEO: Fujio Mitarai) announced today that it has reached an agreement with Redlen
Technologies Inc. ( “Redlen” ; Headquarters: British Columbia, Canada; President and CEQO: Glenn About Acrorad
Bindley) to conclude a share transfer agreement, making Redlen a wholly owned subsidiary of
Canon, We fabricate CdTe semiconductor detector for measuring radiation such as X-ray and y-ray and have our own production line from raw material purification, single crystal growth,

wafer processing, electrode forming, to assembly of X-ray imager module. We have been providing various products forms as our customer needs. Acrorad Corporation is a

member of Siemens Healthineers, a global healthcare company that delivers products and services ranging from imaging ta in vitro di and

equipment businass, genetic testing, and therapeutic systems to enable healthcare professionals to efficiently provide high-quality patient care.

kromek.:. Detection Advanced Imaging Latest

safer and healthier world

A ZACKS

General Electric (GE) Buys Prismatic Sensors,
Wins Contracts

Latest

Kromek and Analogic Announce
Collaboration Agreement to Develop Next
Generation Computed Tomography (CT)
Detector Technology

19/04/2023

November 24 2020 07:59 am EST

Wrinen by Zacks Equity Research for Zacks —>

B Siemens 22 5) W CdTe k1 dl Acrorad
B Canon A5 W CdZnTe k4 Redlen
B GE 2R W REEIRMEE Bk EJl Prismatic
B Analogic A7 1€ CdZnTe k1M Kromek
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Module side view

Cd(Zn)Te

HEPS—BP I X_MTH

Process SMIC 130nm — 8 metal

Pixel size 150 x 150 pm?

Pixel arrangement 104 x 72 Contng et

Acquisition modes Single Photon Count - o

Readout Type Frame-based

Energy Thresholds 4 TEC Coolng.

Electronics noise 115 e- | o
Peaking Time 1.562 ns :’-n' r Hji'.:'”
Dead Time 20 ns i | B
Power consumption ~36.6uW @ 1.2V / pixel

Floorplan 3 sides buttable

TSVs possibility YES. With 1.2mm periphery

Max Count Rate 2.2 x 10® counts/mm?/s

Output bandwidth 395.366Mbps
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Trutitute of High Tnegy Physics  Chirese Acedemy af Sciences Istituto Nazionale di Fisica Nucleare
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B SEEIER SUE P RN SR MR R

B EIGERZFMIZE (FEIZFIEIFIHIF) : L5K106Gbps LAKMIEHESL M, HHiL360Gbps

B DSSCIFMZE (FRIMXFEL) : 4#%40GbpsiEifiiEiEs, SEIN160GbpsHiEH 7

B CITIUSIRMZE (HASSACLA) : % 2&100Gbps A KMEIBILINIEIE, 2HFIA2. 3Tbps

B XA RSUE T AR K
B ERETAREEFRMNFGRYEES, WOTERER, NHBAMFRARKBEX

DFB card Disk -
: -'-';-f ::P'.
|54 Gbps Cache 46 Ghps il ot

EIGERFRMBZ M EZ M AL (10Gbps) CITIUSER MR B EEMI RS (100Gbps)

Half Module

100 GhE x M

Backend
Frontend B Control PC
R.eatll ot [— Board UDP 10GHE B
chips Receiver

Half Module

2340 Gbps
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lans@lans-Thinkstation-P3d0: ~/8E | Q

rams
[ sl
sender
[ s]
6.8%)

0.00-10.00 sec 9.38 GBytes 8.06 Gbits/sec 0.000 ms 0/6898117 (6%)
0.00-10.00

sec 8.74 GBytes
receiver

7.51 Gbits/sec ©.601 ms 470459/6898092 (

iperf Done.
lans@lans-ThinksStation-pP340:
0 -w 425000 -1 9000
H:rntng: UDP block size 9000 exceeds TCP MSS 1448, may result in fragmentation /
rops
Connecting to host 192.168.1.6, port 8888
5] local 192.168.1.7 port 55283 connected to 192.168.1.6 port 8888
10] Interval Transfer Bltrate Total Datagrams
©.00-1.00 sec 1.09 GBytes 9.39 Gbits/sec 1306486
sec 1.11 GBytes 9.56 Gbits/sec 132775
sec 1.11 GBytes 9.56 Gblts/sec 132779
sec 1.11 GBytes 9.53 Gbits/sec 132418
sec 1 GBytes 9.54 Gbilts/sec 132470
sec 1 GBytes 9.53 Gbits/sec 132346
sec 1.11 GBytes 9.56 cbits/sec 132773
1
1

S iperf3 -c 192.168.1.6 -u -p 8888 -b 16g -t 1

780
.11 GBytes 9.56 Gbits/sec 132
::2 .11 GBytes 9.56 Gbits/sec 132774

e L L Lo L Lo L

10Gbps /3 JK LA K P& 50 R %t

CSIF AERA SR

#-@p Greater Bay Area Science Forum

B 10G/40GSiE AKX MBMBIREMBIA, BEEBCTRZEFZRGEHNTEK.

W
¥

Mask
Eve Probel Densit

Mask
ye_Frobe 1 Density

=

0 20 10 el B0 100 120

time, psec
index ...robe1.Height) | ...robe1. Width) index ...nobe1.Height) | ..obel Width)
0.000 D.369 7.800E-11 0.000 0.515 7.700E-11

A0Gbps I EEHIR SE S # 5
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lans@lans-Thinkstation-P3d0: ~/8E | Q
rams

£en§1r 9.00-10.00 sec 9.38 GBytes 8.86 Gblts/sec ©0.000 ns /6898117 (o%) e

g.a’s‘% l_:&::;::‘“ Sec 8.74 GBytes 7.51 Gblts/sec 0.001 ms 4704596898092 ( :

iperf Done. ;::?""'

:ati:@:;;;;:hi::k:::?on-paao: $ iperf3 -c 192.168.1.6 -u -p 8888 -b 16g -t 1

w:::'l):g: UDP block size 9000 exceeds TCP MSS 1448, may result in fragmentation /
Connecting to host 192.168.1.6, port 8888
. 5] local 192.168.1.7 port 55283 connected to 192.168.1.6 port 8888
10] Interval Transfer Bltrate Total Datagrams
©.00-1.00 sec & GBytes 9.39 Gbits/sec 130486
1.00-2.00 sec GBytes 9.56 Gblts/sec 132775
2.00-3,00 sec GBytes 9.56 Gbits/sec 132779

(-1 . GBytes 9.54 Gbilts/sec 132470
sec .11 GBytes 9.53 Gbits/sec 132346
sec . GBytes 9.56 cbits/sec 132773
sec .11 GBytes 9.56 Gbits/sec 132780

[
[
[
[
E . sec 1.11 GBytes 9.53 Gbits/sec 132418
L
[
[
E sec 1.11 GBytes 9.56 Gbits/sec 132774
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106bps 7 Ik LA S I Rk - 40Gbps AR5 4
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B EAHTKITENE (TOF) ¥ EPETHARLZRIEE SO
B RBATOFEERSEIRISKREE (SNR)

B EATOFRERSAMRBE
B EATOFREFFRESFIE (HTILM. jafrim) sSiafmete (BEFniakRiE. mAFEEFMEAZR)

non-TOF 600ps 500ps 400ps 300ps 200ps
_ SNR pop | 2%D ;’fﬁl' gt i ,.’ x
SNR,...or | C*CTR
(a)
o ” .o .
For whole body PET :
{D=4Dcm}: 8 iter 5iter 4 iter 4 jter 3 iter 2 iter
CTR=1ns — G=1.6 (b)

42.x10° 18.3x10° 15.2x10° 12.2x10° 9.1x10° 6.1x10°

I
5llkeV Point of CTR=500ps — G=2.3

Qamima Emission j ey

CTR=100ps ~ G=5.2 }

100ps FWHM CTR (e)
commesponds 1o 42.x10° 18.3x10° 15.2x10° 12.2x10°  9.1x10° 6.1x10°
1.5cm position . ! 3 3 3 -
resolution ; : A 2 2 2
17 iter 6 iter 6 iter 5 iter 4 iter 2 iter
M. Cors Physes bedica (2005) 25, 1-11 (d)

M. Conti, State of the art and challenges of time-of-flight PET, European Journal of Medical Physics25, 1, (2009) .
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B TOF-PETX]
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P. Lecoq, S. Gundacker, SiPM applications in positron emission tomography: toward ultimate PET time-of-flight resolution. Eur. Phys. J. Plus 136, 292 (2021).
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PC board 1.6mm
PO T

f‘ Mylar 0.35mm
/
/ / Cuterglass 0. 7mm |
] 4

38 ep B )0 B B9 B R F0%5

Innar glass 0.54mm

Graphite tape 0. 13mm
/ Pad0.046mm /
/ Honeycomb 4mm
|

Interval 3mm

31.6mm

RHIC-STAR TOF (MRPC) ~70ps

3GeV/c p, K /1 HF

FAIR-CBM TOF(MRPC)~80ps
B ST ¥EE30kHZ/cm?
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LI FERFiRtREMEZFIRES, MiERER

BES| | 1-endcap (MRPC) "60 ps LHC-ALICE TOF system(MRPC)Run2 56ps

3GeV/c K/, 5GeV/c p/K

B BiR: HE¥ERES, LHESHEN T, FHEIHEF (<20ps)

FIEEZE ERIBNAIR TS, L& _LaRZERR L R, 2011
The CBM Time—of—F/light system. Journal of [nstrumentation, 2079.

AL ICE Time-0f-Flight system (TOF) : Technical Design Report
et al. Status of technology of MRPC time of flight system. Journal of [nstrumentation,

Deppner | , Herrmann N .

Wang Y , Zhang Q , Han D,
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It RN FHLK BES II: 180ps PANDA Barrel-Time-of-Flight detector: 7Sps
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£S5 ML 70ps (MR R TFSETFHREE)
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Number of events per bin

els per time bin
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SR EPETHE T35
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TDC binning
100—
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60 _—
s
20—
N I ol I 1 I L
26 28 30 32 34 36 38
Binning (ps)
14—
12
= Average = 23.22 ps
s
6
4=
2=
1 | | | L |
10 12 17 16 18 20 22 24 26 28 30

Time Resolution [ps]

64)jE1EADC. TDC
Bin size: ~31 ps
BHE 5> #%: "23 ps

(r.m.s)

B E-TFPGA-TDCHY S5 ETOF-PETEE F5

bin-size :10.5ps

BB 9 PETHRFE

sigma :12ps
FWHM :28ps
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| |
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15 20 25 30 35
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20 40 60 80 100 120 140
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Singlet Triplet
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B ERERACEFHERER

Be R3809U R10754 Hi-QE XP85112 =
PR AN single 4%4 single 8*8 "
s 3% 105 1X 106 1.5X 105 1X 106 o
EFHE@400nm 25% 24% 30% >20% shertims oo B o1 o ghantam (4754 i |
&+ ##/cm? 2Keps 1keps 30cps \
LEFARTE 160ps 180ps 500ps 500ps
TTS(o) \ \ 40ps 35ps
TTS(FWHM) <25ps \ \ \

EM R UCDREAE T H L iE 58 8 PR MCP-
PMTIRMEE, LT 26.4ps FWHM , HiBid:EE
S EIEPETH (&

e Ota, Ryosuke et al. “Direct Positron Emission Imaging:
Hamamatsu R3809U Hamamatsu R10754 Photonis Hi—QE Blue Photonis XP85112 Ultra-Fast Timing Enables Reconstruction-Free

Single anode 4*4 anode Single anode 8*8 anode Imaging.” arXiv:2105.05805
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B SRR R it SIMCPRS - s R AL & 1E4R
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ST1 T 3 5L 5180001 £R R T %5 BHARMCP-PMT

B BHEME - /R~ 3e% PARFBIRMCP-PMT I 5 R F

MCP-PMTE%R &

S. Qian, L. Ma, et al. “The status of the R&D of Ultra Fast 8 times 8 Readout MCP-PMTs in IHEP.” (2021) , /&F£/r, 2021
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